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PATENTS 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re application of 

Said BOUTRIF et al . 

Serial No. (unknown) 

Filed herewith 

DEVICE FOR THE CATALYTIC 
TREATMENT OF THE EXHAUST 
GASES OF A MOTOR VEHICLE 
ENGINE 

PRELIMINARY AMENDMENT 

Commissioner for Patents 

Washington, D.C. 20231 

Sir : 

Prior to the first Official Action and calculation 
of the filing fee, please substitute Claims 1-12 as originally 
filed, with Claims 1-11 as filed in the Article 34 amendment 
of May 21, 2001. The pages containing Claims 1-11 are marked 
"AMENDED SHEET" and are attached hereto. Following the 
insertion of Claims 1-11, please amend these claims as 
follows : 

IN THE CLAIMS : 

Amend the claims as follows: 

--2. (amended) Treatment device (10) according to 
claim 1, characterized in that an upstream transverse end face 
(32) of the block of fibres is positioned against an upstream 
annular entrance flange of the chamber (16) .-- 



Said BOUTRIF et al . 
--3. (amended) Treatment device (10) according to 
claim 1, characterized in that a downstream transverse end 
face (48) of the block (18) forms a second outlet surface for 
the gases (G) treated by the block (18) 

'--4. (amended) Treatment device (10) according to 
claim 1, characterized in that a downstream transverse end 
face (48) of the block is closed and impermeable to the gases 
treated by the block, so that the gases (G) diffuse only 
towards the peripheral wall (44) of the treatment chamber 
(16) .-- 

--5. (amended) Device (10) according to claim 1, 
characterized in that the conical cavity (26) extends axially 
for only part of the length of the block (18) of fibres. -- 

--6. (amended) Device (10) according to claim 1, 
characterized in that the conical cavity (26) extends axially 
for the whole length of the block (18) of fibres. -- 

--7. (amended) Device (10) according to claim 1, 
characterized in that the treatment chamber (16) is essen- 
tially cylindrical and coaxial with the gas (G) admission (12) 
and evacuation (14) pipes, and in that the block (18) of 
fibres is cylindrical and mounted coaxially inside the 
treatment chamber (16) , the axial length of the block (18) of 
fibres being less than that of the chamber (16) 

--8. (amended) Treatment device (10) according to 
claim 7, characterized in that the cylindrical block (18) of 
fibres is mounted coaxially in the treatment chamber (16) by 
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Said BOUTRIF et al . 
means of a complementary cylindrical supporting housing (38) 
that is mounted to the inside of the treatment chamber (16) by 
an upstream edge (40) and by at least three radial centring 
lugs (42) interposed between the outer wall (50) of the 
housing (38) and the inner wall (44) of the chamber (16) 

--9. (amended) Device (10) according to claim 8, 
characterized in that the peripheral wall (50) of the support- 
ing housing is pierced so that the gases (G) treated by the 
block (18) can pass through it.-- 

--10. (amended) Device (10) according to claim 8, 
characterized in that the supporting housing (38) comprises a 
downstream transverse grating adjacent to the downstream 
transverse end face (48) of the block (18) forming the second 
outlet surface for the treated gases (G).-- 

--11. (amended) Device (10) according to claim 7, 
characterized in that the chamber (16) is of f rustoconical 
shape on the downstream side to form a funnel feeding into the 
exhaust gas (G) evacuation pipe (14) and promote the flow of 
treated gases (G) 

REMARKS 
The above changes in the claims merely place this 
national phase application in the same condition as it was 
during Chapter II of the international phase, with the 
multiple dependencies being removed. Following entry of this 
amendment by substitution of the pages, only claims 1-11 
remain pending in this application. 

3 
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Said BOUTRIF et al . 
Attached hereto is a marked-up version of the 
changes made to the claims by the current amendment. The 
attached page is captioned "VERSION WITH MARKINGS TO SHOW 
CHANGES MADE" . 

Respectfully submitted, 
YOUNG Sc THOMPSON 




Thomas W. Perkins 
Attorney for Applicants 
Registration No. 33,027 
Customer No. 00466 
745 South 23 rd Street 
Arlington, VA 222 02 
Telephone: 703/521-2297 



December 31, 2001 
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Said BOUTRIF et al . 
VERSION WITH MARKINGS TO SHOW CHANGES MADE 

2. (amended) Treatment device (10) according to 

the pr eviou s claim 1 , characterized in that an upstream 

transverse end face (32) of the block of fibres is positioned 
against an upstream annular entrance flange of the chamber 
(16) . 

3. (amended) Treatment device (10) according to 
ei l her of Claims — claim 1 - and 2 — , characterized in that a 
downstream transverse end face (48) of the block (18) forms a 
second outlet surface for the gases (G) treated by the block 
(18) . 

4. (amended) Treatment device (10) according to 
either of Cl a ims — claim 1 and 2 — , characterized in that a 
downstream transverse end face (48) of the block is closed and 
impermeable to the gases treated by the block, so that the 
gases (G) diffuse only towards the peripheral wall (44) of the 
treatment chamber (16) . 

5. (amended) Device (10) according to any one of 
Lhe previous claims claim 1, characterized in that the conical 
cavity (26) extends axially for only part of the length of the 
block (18) of fibres. 

6. (amended) Device (10) according to any one of 
Cl c tims claim 1 Lo 4, characterized in that the conical cavity 
(26) extends axially for the whole length of the block (18) of 
fibres . 
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7. . (amended) Device (10) according to any one of 
the previous claims claim 1, characterized in that the treat- 
ment chamber (16) is essentially cylindrical and coaxial with 
the gas (G) admission (12) and evacuation (14) pipes, and in 
that the block (18) of fibres is cylindrical and mounted 
coaxially inside the treatment chamber (16) , the axial length 
of the block (18) of fibres being less than that of the 
chamber (16) . 

8. (amended) Treatment device (10) according to 
the previous claim 7, characterized in that the cylindrical 
block (18) of fibres is mounted coaxially in the treatment 
chamber (16) by means of a complementary cylindrical support- 
ing housing (38) that is mounted to the inside of the treat- 
ment chamber (16) by an upstream edge (40) and by at least 
three radial centring lugs (42) interposed between the outer 
wall (50) of the housing (38) and the inner wall (44) of the 
chamber ( 16 ) . 

9. (amended) Device (10) according tcfche previous 
claim 8, characterized in that the peripheral wall (50) of the 
supporting housing is pierced so that the gases (G) treated by 
the block (18) can pass through it. 

10. (amended) Device (10) according to one of 
Claim sclaim 8— cm — 9 — taken in combination with Claim 3 charac- 
terized in that the supporting housing (38) comprises a 
downstream transverse grating adjacent to the downstream 

6 
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Said BOUTRIF et al . 
transverse end face (48) of the block (18) forming the second 
outlet surface for the treated gases (G) . 

11. (amended) Device (10) according to any one — erf 
C laim sclaim 7 to — 3r0, characterized in that the chamber (16) is 
of f rustoconical shape on the downstream side to form a funnel 
feeding into the exhaust gas (G) evacuation pipe (14) and 
promote the flow of treated gases (G) . 
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Device for the catalytic treatment of the exhaust gases of a 
motor vehicle engine 

The invention relates to a device for the catalytic treatment 
5 of the exhaust gases of a motor vehicle engine. 

The invention relates more particularly to a device for the 
catalytic treatment of the exhaust gases of a motor vehicle 
engine, of the type that comprises an upstream pipe for admission 
10 of the exhaust gases and a downstream pipe for evacuation of the 
exhaust gases, between which pipes is an essentially longitudinal 
gas treatment chamber that comprises a catalytic treatment 
means based on metallic fibres traversed by the gases. 

15 Many examples of gas treatment devices for cutting 

polluting emissions by catalytic treatment of the gases are known. 

These devices for treating exhaust gases are widely 
employed in all types of motor vehicles in order to comply with 
20 current environmental regulations. 

Conventionally, these are devices in which the gas 

treatment means are formed by a block of material having 

catalytic properties, more commonly known by the name 
25 "monolith". 

The exhaust gases are fed into the gas treatment chamber 
by the admission pipe, flow through the monolith and are 
evacuated from the gas treatment chamber by the evacuation 
30 pipe. 




One type of monolith made in the form of "honeycombed" 
blocks of cellular ceramic substrate containing several thousands 
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of cells in the form of fine channels is known. The ceramic 
substrate is made from a paste containing silicon, aluminium and 
magnesium, often a ceramic compound such as magnesium 
aluminium silicate, also known as "cordierite", which is formed 
5 and then dried and annealed. The ceramic walls are impregnated 
with a "washcoat" of aluminium oxide which is highly fissured to 
increase the surface area available for exchange with the exhaust 
gases, and covered with the catalytic material that enables 
conversion of the pollutants. 

10 

These monoliths have the drawback of presenting . a large 
counterpressure to the flow of the exhaust gases. 

Furthermore, their heat capacity is large, so they are 
15 usually slow to reach an operating temperature adequate to cause 
efficient catalysis of the exhaust gases. 

Lastly, they are vulnerable to high temperatures and 
pulsation of the gases, either because of their sensitivity to 
20 thermal shock, or because of their relatively low melting point, 
which is around 1350°C as against 1450°C for the ferritic 
stainless steels (Fe-Cr-AI). They must therefore be supported 
inside the gas treatment chamber by a thermoexpansible mat 
which is generally made from ceramic fibres or steel wool. 

25 

To solve these problems, proposals have been made for 
monoliths of a second type, comprising a "honeycombed" cellular 
metallic reinforcement to replace the ceramic substrate described 
earlier. 

30 

These monoliths are lighter, less sensitive to thermal and 
mechanical shock, and reach the temperature of catalysis more 
quickly, but they are more expensive. 



urn 



To solve this problem, it has been proposed that monoliths 
be made of the type described earlier, that is to say monoliths 
made from metallic fibres that have the advantage over 
5 honeycombed cellular substrates of setting up a turbulent flow of 
the exhaust gases through the gas treatment chamber; this 
consequently enhances gas stirring and pollutant conversion. 

However, it has been found that fibres made from metal 
10 wire result in a gas treatment block which, while causing turbulent 
flow of the exhaust gases inside the gas treatment chamber, as is 
favourable to the conversion of the pollutants, nevertheless has 
the disadvantage of presenting a large counterpressure to the 
flow of the exhaust gases, and this is harmful to good operation of 
15 the motor vehicle. 

To solve this problem, the invention provides for the use of 
an arrangement of fibres that causes very little disturbance to the 
exhaust gas flow because its geometry allows the gases to 
20 traverse the entirety of the block of fibres. This means that only a 
small volume of fibres need be used to treat the exhaust gases, 
and, consequently, there is no large counterpressure against the 
flow of exhaust gases. 

25 To this end, the invention provides a device for the 

treatment of the exhaust gases of a motor vehicle engine, of the 
type described earlier, characterized in that the catalytic 
treatment means is a block of metallic fibres impregnated with a 
catalytic compound which is arranged inside the treatment 

30 chamber and which comprises at least one upstream admission 
cavity of conical or frustoconical shape, supplied directly by the 
gas admission pipe which feeds into the base of the cavity, and 
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whose concave envelope forms the entrance surface for the gases 
to be treated in the block of fibres. 

In accordance with other characteristics of the invention: 

5 

the block of fibres is housed transversely with 
clearance in the longitudinal treatment chamber in such a way 
that the peripheral surface of the block forms a first outlet surface 
for the gases treated by the block, 

10 

an upstream transverse end face of the block of fibres 
is positioned against an upstream annular entrance flange of the 
chamber, 

15 - a downstream transverse end face of the block forms 

a second outlet surface for the gases treated by the block, 

a downstream transverse end face of the block is 
closed and impermeable to the gases treated by the block, so that 
20 the gases diffuse only towards the peripheral wall of the treatment 
chamber, 

the conical cavity extends axially for only part of the 
length of the block of fibres, 

25 

the conical cavity extends axially for the whole length 
of the block of fibres, 

the treatment chamber is essentially cylindrical and 
30 coaxial with the gas admission and evacuation pipes, and the 
block of fibres is cylindrical and mounted coaxially inside the 
treatment chamber, the axial length of the block of fibres being 
less than that of the chamber, 
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the cylindrical block of fibres is mounted coaxially in 
the treatment chamber by means of a complementary cylindrical 
supporting housing that is mounted to the inside of the treatment 
5 chamber by an upstream edge and by at least three radial 
centring lugs interposed between the outer wall of the housing 
and the inner wall of the chamber, 

the peripheral wall of the supporting housing is 
10 pierced so that the gases treated by the block can pass through 
it, 

the supporting housing comprises a downstream 
transverse grating adjacent to the downstream transverse end 
15 face of the block forming the second outlet surface for the treated 

gases, 

the chamber is of frustoconical shape on the 
downstream side to form a funnel feeding into the exhaust gas 
20 evacuation pipe and promote the flow of treated gases. 

Other characteristics and advantages of the invention will 
become apparent on reading the following detailed description, for 
an understanding of which the appended drawings should be 
25 referred to, in which: 

Figure 1 is an axial longitudinal sectional view of a 
block of fibres in a first embodiment of a treatment device 
according to the invention; 

30 

Figure 2 is an axial longitudinal sectional view of a 
first embodiment of the treatment device according to the 
invention; 
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Figure 3 is a cross section on the plane 3-3 marked in 
Figure 2 of the first embodiment of the treatment device according 
to the invention; 

5 

Figure 4 is an axial longitudinal sectional view of a 
block of fibres in a second embodiment of a treatment device 
according to the invention; 

io - Figure 5 is an axial longitudinal sectional view of a 

second embodiment of the treatment device according to the 
invention; and 

Figure 6 is a cross section on the plane 6-6 marked in 
15 Figure 5 of the second embodiment of the treatment device 
according to the invention. 

In the following description, identical reference numbers 
denote identical parts or parts having similar functions. 

20 

Figures 2 and 5 show the entire device 10 for the catalytic 
treatment of the exhaust gases (G) of a motor vehicle engine 
constructed in accordance with the invention. Figure 2 illustrates 
the first embodiment of the invention and Figure 5 illustrates a 
25 second embodiment of the invention. 

In a known manner, the device 10 comprises an upstream 
exhaust gas G admission pipe 12 and a downstream exhaust gas 
G evacuation pipe 14, and between these is a gas treatment 
30 chamber 16 comprising a means 18 for the catalytic treatment of 
the gases G. 
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In a known manner, the means 18 for the catalytic 
treatment of the gases is a block 18 of metallic fibres arranged 
inside the treatment chamber 16 between an orifice 20 leading 
into the chamber 16 from the gas G admission pipe 12 and a 
5 similar orifice 22 belonging to the gas G evacuation pipe 14. 

The block of fibres 18 corresponding to the first 
embodiment illustrated in Figure 2 is depicted in Figure 1 while 
the block of fibres 18 corresponding to the second embodiment 
10 illustrated in Figure 5 is depicted in Figure 4. 

As can be seen in these Figures 1 and 4, the block 18 
preferably consists, in a known manner, of metallic fibres 24 
produced for example by a direct-casting process also known as 
15 the "Melt Overflow" process. However, some other method may 
also be used. 

The fibres 24 are made from an alloy based on iron, 
chromium and aluminium, the proportion of aluminium by weight 

20 being greater than or equal to 5%, and small concentrations of 
yttrium, rare earths, or mixtures of rare earths also known as 
"Mischmetall". These fibres 24 are collected in a mould 
corresponding in shape to the block 18, and welded together by 
an electric discharge. Finally the fibres 24 can be covered with a 

25 porous binder or "washcoat" that forms large binding surface 
areas on the surface of the fibres 24 and that is subsequently 
impregnated with a catalytic compound for the treatment of the 
gases G. 

30 This arrangement does not of course restrict the invention, 

and any means of producing the fibres 24 and, more generally, 
the block 18 of metallic fibres, may be used to implement the 
present invention. 
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In the preferred embodiment of the invention, but without 
limiting the invention, the exhaust gas G treatment chamber 16 is 
essentially cylindrical and the block 18 of metallic fibres is also 
5 cylindrical with a diameter less than that of the treatment chamber 
16 so as to fit inside it coaxially with clearance in the radial 
direction. 

In accordance with the invention, and as shown in Figures 
io 1, 2, 4 and 5, the block 18 of metallic fibres comprises at least 
one cavity 26 for admission of the exhaust gases G. 

As seen in Figures 1 and 4, this cavity 26 is preferably 
conical but may also, without limiting the invention and as a 
15 variant (not shown), be frustoconical. The base of the conical 
shape of the cavity 26 is turned towards the upstream admission 
pipe 12 and the vertex of the conical shape of the cavity 26 is 
turned towards the downstream exhaust gas G evacuation pipe 
14. 

20 

The cavity 26 extends axially within the cylindrical block 18 
of the metallic fibres 24. As Figures 2 and 5 show more precisely, 
this cavity 26 is designed to be fed directly by the gas G 
admission pipe 12 whose orifice 20, which fits into an upstream 
25 annular entrance flange 28 of the chamber 16, also feeds into a 
base 30 of the cone or frustum of a cone of the cavity 26. 

For this purpose an upstream transverse end face 32 of the 
block 18 of fibres is positioned against the upstream annular 
30 entrance flange 28 of the chamber 16. 

Consequently the block 18 of fibres "closes" the orifice 20 
of the entrance pipe 12 and a concave surface 34 of the cavity 26 
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of the block 18 of metallic fibres constitutes the surface via which 
the gases G to be treated enter the block of fibres. 

The gases G to be treated thus enter the cavity 26, pass 
5 through the fibres 24 of the block 18 and out of the block 18 via at 
least one peripheral surface 36 of the said block 18. 

Additionally, the cylindrical block 18 of fibres is mounted 
coaxially inside the treatment chamber 16 by means of a 
10 complementary cylindrical supporting housing 38 which is fixed 
inside the chamber 16 by an upstream edge 40 of the supporting 
housing 38 and by at least three radial centring lugs 42 
interposed between the outer wall of the housing 38 and a 
cylindrical inner wall 44 of the chamber 16. 

15 

The supporting housing 38 is hollow, with an inside 
diameter approximately equal to the outside diameter of the block 
of fibres 18, so that the block of fibres 18 is held securely inside 
the supporting housing 38. 

20 

A peripheral surface 50 of the supporting housing 38, 
which is perforated, forms a first outlet surface for the treated 
gases G. In Figures 2 and 5 this peripheral surface 50 is shown in 
grating form but it may, as a variant, be an initially solid surface 
25 which, in the course of production, is pierced by multiple drillings. 

In the first embodiment of the invention shown with 
reference to Figures 1 to 3, the conical cavity 26 extends axially 
for only part of the length of the block 1 8 of fibres and the 
so cylindrical supporting housing 38 has a downstream transverse 
end face 46 that is adjacent to a downstream transverse end face 
48 of the block 18 and that is constructed in the form of a grating 
so as to form a second outlet surface for the treated gases G. 
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This arrangement does not limit the invention and any means of 
making a second outlet surface for the treated gases G, such as a 
wall pierced with multiple holes, may be used. 

5 In this way the exhaust gases G pass through the block 18 

of fibres and escape partly through the peripheral wall 50 of the 
supporting housing 38 forming the first outlet surface of the gases 
(G), and partly through the grating of the downstream transverse 
end face 46 of the supporting housing 38 forming the second 

10 outlet surface for the gases. 

Also, the supporting housing 38 is shorter than the 
treatment chamber 16 so as to create a pressure-relief chamber 
52 beyond the downstream transverse end face 46 of the 
15 supporting housing 38 and upstream of the gas evacuation pipe 
14. This satisfactorily silences the gas treatment device 10. 

The silencing of the treatment chamber 16 is 
advantageously further improved by the fact that the diameter of 

20 the treatment chamber 16 is greater than that of the supporting 
housing 38. The exhaust gases G are thus emitted with a 
predetermined pulsation that depends on the speed at which the 
engine is turning, and they escape through the pierced peripheral 
wall 50 of the supporting housing 38. The peripheral inner wall 44 

25 of the chamber 16 causes multiple reflections in the trains of 
waves associated with the gases G, and these reflections 
interfere with each other, thus helping to further improve the 
silencing of the treatment chamber 16. 

30 Furthermore, in order to promote the flow of treated gases 

G, the chamber 16 is of a frustoconical shape on the downstream 
side so as to form a funnel 54 of which the smallest diameter 
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coincides with the orifice 22 of the evacuation pipe 14 of the 
treated gases G. 

The chamber 16 may advantageously be designed in such 
5 a way that the gas pressure-relief chamber 52 is situated axially 
in the funnel 54, thus making for a highly compact treatment 
chamber 16. 

Figures 4 to 6 illustrate a second embodiment of the 
10 invention in which the conical cavity 26 extends axially for the 
whole length of the block 18 of fibres. 

In this configuration the block 18 of fibres is arranged 
inside the supporting housing 38 in an essentially similar way to 
15 the first embodiment described with reference to Figures 1 to 3, 
except for the fact that the downstream transverse end face 46 of 
the supporting housing 38 is a solid face impermeable to the 
exhaust gases G. 

20 Thus, the exhaust gases G that enter the conical cavity 26 

of the block 18 of fibres all escape from it via the pierced 
peripheral side wall 50 of the supporting housing 38 and diffuse 
towards the inner peripheral wall 44 of the treatment chamber 16. 

25 This gives all the benefits of the interference effect caused 

by the multiple reflections of the waves, and so contributes to 
suitable silencing of the treatment device 10, while dispensing 
with the need for a grating on the downstream transverse end 
face 46. This helps to keep down the manufacturing costs of such 

30 a treatment device 10. 



As in the first embodiment of the invention, the exhaust 
gases G are then conveyed, by the pressure inside the treatment 
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chamber 16, towards the gas pressure-relief chamber 52, and are 
then evacuated from the chamber 16 via the gas evacuation pipe 
14. 

5 These two embodiments do not restrict the invention and it 

is understood that any shape for the cross section of the 
treatment chamber 16 and/or the cross section of the supporting 
housing 38, or indeed for the fibre block 18, is admissible, 
provided that the block 18 fits with clearance inside the treatment 

10 chamber 16 and that it contains a conical or frustoconical cavity 
26. 

In particular, it would also be possible to envisage at least 
a third embodiment (not shown) in which the frustoconical cavity 

15 26 extends axially for the whole length of the block of fibres 18 
and in which the downstream transverse end face 46 is in the 
form of a grating, and a fourth embodiment (not shown) in which 
the conical cavity 26 extends axially for only part of the length of 
the block of fibres 18 and in which the downstream transverse 

20 end face 46 of the supporting housing 38 is impermeable to the 
exhaust gases G. 

The device 10 thus comprises an arrangement of a block 
18 of metallic fibres which is traversed in its entirety by the 

25 exhaust gases G arising from the engine of the vehicle, meaning 
that there is no need to provide a large-volume block 18 of fibres 
to achieve efficient catalytic treatment of the said gases G. This 
means that, compared with a conventional treatment device, the 
size, weight and cost of manufacture of such a treatment device 

30 10 can be reduced significantly. 

Finally, such an arrangement of the block 18 of fibres 
inside the treatment chamber 16 greatly promotes the flow of 
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exhaust gases G because they are carried very largely in the axial 
direction, and there is therefore only a slight counterpressure 
against the exhaust. This represents a clear advantage over 
conventional treatment devices which require the use of 
arrangements in which, in order to set up multiple turbulences to 
encourage the treatment of the gases, the flow of gases G is 
disturbed and a considerable counterpressure is set up against 
the exhaust. 



]4 531 Rec'd PGT/r ' 3 1 DEC 2001 

CLAIMS 

Device (10) for the catalytic treatment of the exhaust gases 
of a motor vehicle engine, of the type that comprises an 
upstream pipe (12) for admission of the exhaust gases (G) 
and a downstream pipe (14) for evacuation of the exhaust 
gases (G), between which pipes is an essentially 
longitudinal gas (G) treatment chamber (16) that comprises 
a catalytic treatment means based on metallic fibres (24) 
traversed by the gases (G), of the type in which 
the catalytic treatment means is a block (18) of metallic 
fibres (24) impregnated with a catalytic compound which is 
arranged inside the treatment chamber (16) and which 
comprises at least one upstream admission cavity (26) of 
conical or frustoconical shape, supplied directly by the gas 
(G) admission pipe (12) which feeds into the base of the 
cavity (26), and whose concave envelope (34) forms the 
entrance surface for the gases (G) to be treated in the block 
of fibres, characterized in that the block (18) of fibres is 
housed transversely with clearance in the longitudinal 
treatment chamber (16) in such a way that the peripheral 
surface (36) of the block forms a first outlet surface for the 
gases (G) treated by the block (18). 

Treatment device (10) according to the previous claim, 
characterized in that an upstream transverse end face (32) 
of the block of fibres is positioned against an upstream 
annular entrance flange of the chamber (16). 

Treatment device (10) according to either of Claims 1 and 2, 
characterized in that a downstream transverse end face (48) 
of the block (18) forms a second outlet surface for the gases 
(G) treated by the block (18). 
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4. Treatment device (10) according to either of Claims 1 and 2, 
characterized in that a downstream transverse end face (48) 
of the block is closed and impermeable to the gases treated 
by the block, so that the gases (G) diffuse only towards the 
peripheral wall (44) of the treatment chamber (16). 

5. Device (10) according to any one of the previous claims, 
characterized in that the conical cavity (26) extends axially 
for only part of the length of the block (18) of fibres. 

6. Device (10) according to any one of Claims 1 to 4, 
characterized in that the conical cavity (26) extends axially 
for the whole length of the block (18) of fibres. 

7. Device (10) according to any one of the previous claims, 
characterized in that the treatment chamber (16) is 
essentially cylindrical and coaxial with the gas (G) 
admission (12) and evacuation (14) pipes, and in that the 
block (18) of fibres is cylindrical and mounted coaxially 
inside the treatment chamber (16), the axial length of the 
block (18) of fibres being less than that of the chamber (16). 

8. Treatment device (10) according to the previous claim, 
characterized in that the cylindrical block (18) of fibres is 
mounted coaxially in the treatment chamber (16) by means 
of a complementary cylindrical supporting housing (38) that 
is mounted to the inside of the treatment chamber (16) by 
an upstream edge (40) and by at least three radial centring 
lugs (42) interposed between the outer wall (50) of the 
housing (38) and the inner wall (44) of the chamber (16). 

9. Device (10) according to the previous claim, characterized 
in that the peripheral wall (50) of the supporting housing is 



MODIFIED SHEET 



± ooi *z s ,, o s Ei o e 

16 

pierced so that the gases (G) treated by the block (18) can 
pass through it. 

10. Device (10) according to one of Claims 8 or 9 taken in 
combination with Claim 3, characterized in that the 
supporting housing (38) comprises a downstream transverse 
grating adjacent to the downstream transverse end face (48) 
of the block (18) forming the second outlet surface for the 
treated gases (G). 

11. Device (10) according to any one of Claims 7 to 10, 
characterized in that the chamber (16) is of frustoconical 
shape on the downstream side to form a funnel feeding into 
the exhaust gas (G) evacuation pipe (14) and promote the 
flow of treated gases (G). 
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ABSTRACT 



The invention provides a device (10) for the catalytic 
treatment of the exhaust gases of a motor vehicle engine, of the 
type that comprises an upstream pipe (12) for admission of the 
exhaust gases (G) and a downstream pipe (14) for evacuation of 
the exhaust gases (G), between which pipes is a longitudinal gas 
(G) treatment chamber (16) that comprises a catalytic treatment 
means based on metallic fibres (24) traversed by the gases (G), 
characterized in that the catalytic treatment means is a block (18) 
of metallic fibres (24) impregnated with a catalytic compound 
which is arranged inside the treatment chamber (16) and which 
comprises at least one upstream admission cavity (26) of conical 
or frustoconical shape, supplied directly by the gas (G) admission 
pipe (12) which feeds into the base of the cavity (26), and whose 
concave envelope (34) forms the entrance surface for the gases 
(G) to be treated in the block of fibres. 



Figure 2. 
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COMBINED DECLARATION AND POWER OF ATTORNEY 



As a below named inventor, I hereby declare that 

My residence, post office address and citizenship are as stated below next to my name. 

I believe I am the original, first and sole inventor (if only one name is listed below) or an original, first 
and joint inventor (if plural names are listed below) of the subject matter which is claimed and for which 
a patent is sought on the invention entitled: 

Device for catalytic treatment of a motor vehicle engine exhaust gases 

the specification of which: (check one) 

REGULAR OR DESIGN APPLICATION 

is attached hereto. 



[ 1 
[ ] 

[x] 



was filed on _ 
amended on _ 



_ as application Serial No. 
_ (if applicable). 



_ and was 



PCT FILED APPLICATION ENTERING NATIONAL STAGE 



was described and claimed in International application No. PCT/FR 00/01 787 filed 
on lune 27, 2000 and as amended on May 23. 2001 (if any). 

I hereby state that I have reviewed and understand the contents of the above-identified specification, including the claims, as 
amended by any amendment referred to above. 

I acknowledge the duty to disclose information which is material to patentability as defined in Title 37, Code of Federal 
Regulations, ' 1 .56. 

PRIORITY CLAIM 

I hereby claim foreign priority benefits under 35 USC 1 19 of any foreign application(s) for patent or inventor's certificate listed 
below and have also identified below any foreign application for patent or inventor's certificate having a filing date before that 
of the application on which priority is claimed. 

PRIOR FOREIGN APPLICATION(S) 



Country 


Application 
Number 


Date of Filing 
(day, month, year) 


Priority 
Claimed 


France 


99 08287 


29 JUNE 1999 


YES 











(Complete this part only if this is a continuing application.) 

I hereby claim the benefit under 35 USC 120 of any United States application(s) listed below and, insofar as the subject matter 
of each of the claims of this application is not disclosed in the prior United States application in the manner provided by the 
first paragraph of 35 USC 1 12, I acknowledge the duty to disclose information which is material to patentability as defined in 
Title 37 Code of Federal Regulations ' 1 .56 which became available between the filing date of the prior application and the 
national or PCT international filing date of this application: 



(Application Serial No.) 



(Filing Date) 



(Status- patented, pending, abandoned) 



POWER OF ATTORNEY 



The undersigned hereby authorizes the U.S. attorney or agent named herein to accept and follow instructions from 

as to any action to be taken in the Patent and Trademark Office regarding this application 

without direct communication between the U.S. attorney or agent and the undersigned. In the event of a change in the persons 
from whom instructions may be taken, the U.S. attorney or agent named herein will be so notified by the undersigned. 

As a named inventor, I hereby appoint the registered patent attorneys represented by Customer No. 
000466 to prosecute this application and transact all business in the Patent and Trademark Office 
connected therewith, including: Robert J. PATCH, Reg. No. 17,355, Andrew J. PATCH, Reg. No. 
32,925, Robert F. HARGEST, Reg. No. 25,590, Benoit CASTEL, Reg. No. 35,041, Thomas W. PERKINS, 
Reg. No. 33,027, Roland E. LONG, Jr., Reg. No. 41,949 and, Eric JENSEN, Reg. No. 37,855 do 
YOUNG & THOMPSON, Second Floor, 745 South 23rd Street, Arlington, Virginia 22202. 

Address all telephone calls to Young & Thompson at 703/521-2297. Telefax: 703/685-0573. 

I hereby declare that all statements made herein of my own knowledge are true and that all statements 
made on information and belief are believed to be true; and further that these statements were made with 
the knowledge that willful false statements and the like so made are punishable by fine or imprisonment, 
or both under Section 1001 of Title 1 8 of the United States Code and that such willful false statements 
may jeopardize the validity of the application or any patent issued thereon. 

Full name of third joint inventor, if any: BOUTRIF Said 

(given name, family name) 

Inventor's signature Date 



Residence: 4 rue de Lille - F-54350 Mont St Martin (France) 

Citizenship: French 

Post Office Address: 4 rue de Lille - F-54350 Mont St Martin (France) 

Full name of third joint inventor, if any: NOVEL-CATTIN Frederic 

(given name, family name) 

Inventor's signature Date 



Residence: Ibis, rue Mouillon - F-92500 Rueil Malmaison (France) 

Citizenship: French 
Post Office Address: Ibis, rue Mouillon - F-92500 Rueil Malmaison (France) 

Full name of sole or first inventor: WALDER Andre 

(given name, family name) 

Inventor's signature Date 



Residence: 20 allee Bertrand Dauvin 

94240 L'Hay les Roses (France) Citizenship: French 

Post Office Address: 20 allee Bertrand Dauvin - 94240 L'Hay les Roses (France) 
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Full name of second joint inventor, if any: MARTIN Bri giite. 

(given name, family name) 

Inventor's signature 9wc^A 0 ^AKL^O ^/V^gfe Date A\ j A^/O^ 

Residence: 63, rue Chemin de Putet 

69230 Saint Genis Laval (France^T^O Citizenship: French 

Post Office Address: 63, rue Chemin de Putet - 69230 Saint Genis Laval (France) 
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COMBINED DECLARATION AND POWER OF ATTORNEY 



As a below named inventor, I hereby declare that 

My residence, post office address and citizenship are as stated below next to my name. 

I believe I am the original, first and sole inventor (if only one name is listed below) or an original, first 
and joint inventor (if plural names are listed below) of the subject matter which is claimed and for which 
a patent is sought on the invention entitled: 

Device for catalytic treatment of a motor vehicle engine exhaust gases 

the specification of which: (check one) 

REGULAR OR DESIGN APPLICATION 
is attached hereto. 



[ ] 
[ ] 



was filed on _ 
amended on _ 



_ as application Serial No. 
_ (if applicable). 



_ and was 



PCT FILED APPLICATION ENTERING NATIONAL STAGE 

[ x ] was described and claimed in International application No. PCT/FR 00/01 787 filed 

on lune 27, 2000 and as amended on May 23. 2001 (if any). 

I hereby state that I have reviewed and understand the contents of the above-identified specification, including the claims, as 
amended by any amendment referred to above. 

I acknowledge the duty to disclose information which is material to patentability as defined in Title 37, Code of Federal 
Regulations, ' 1.56. 

PRIORITY CLAIM 

I hereby claim foreign priority benefits under 35 USC 1 19 of any foreign appiication(s) for patent or inventor's certificate listed 
below and have also identified below any foreign application for patent or inventor's certificate having a filing date before that 
of the application on which priority is claimed. 

PRIOR FOREIGN APPLICATION(S) 



Country 


Application 
Number 


Date of Filing 
(day, month, year) 


Priority 
Claimed 


France 


99 08287 


29 JUNE 1999 


YES 











(Complete this part only if this is a continuing application.! 

I hereby claim the benefit under 35 USC 1 20 of any United States application(s) listed below and, insofar as the subject matter 
of each of the claims of this application is not disclosed in the prior United States application in the manner provided by the 
first paragraph of 35 USC 112, i acknowledge the duty to disclose information which is material to patentability as defined in 
Title 37 Code of Federal Regulations ' 1 .56 which became available between the filing date of the prior application and the 
national or PCT international filing date of this application: 



(Application Serial No.) 



(Filing Date) 



{Status-patented, pending, abandoned) 



POWER OF ATTORNEY 



The undersigned hereby authorizes the U.S. attorney or agent named herein to accept and follow instructions from 

— as to any action to be taken m the Patent and Trademark Office regarding this applic~a7io^ 

without direct communication between the U.S. attorney or agent and the undersigned. In the event of a change in the persons 
from whom instructions may be taken, the U.S. attorney or agent named herein will be so notified by the undersigned. 

As a named inventor, I hereby appoint the registered patent attorneys represented by Customer No 
000466 to prosecute this application and transact all business in the Patent and Trademark Office 
connected therewith, including: Robert J. PATCH, Reg. No. 17,355, Andrew J. PATCH Reg No 
32,925, Robert F. HARGEST, Reg. No. 25,590, BenoTt CASTEL, Reg. No. 35,041, Thomas w' PERKINS* 
Reg. No. 33,027, Roland E. LONG, Jr., Reg. No. 41,949 and, Eric JENSEN, Reg No 37 855 do 
YOUNG & THOMPSON, Second Floor, 745 South 23rd Street, Arlington, Virginia 22202. ' 

Address all telephone calls to Young & Thompson at 703/521-2297. Telefax: 703/685-0573. 

I hereby declare that all statements made herein of my own knowledge are true and that all statements 
made on information and belief are believed to be true; and further that these statements were made with 
the knowledge that willful false statements and the like so made are punishable by fine or imprisonment 
or both under Section 1001 of Title 18 of the United States Code and that such willful false statements 
may jeopardize the validity of the application or any patent issued thereon. 

Full name of third joint inventor, if any: BOUTRIF Said 

(given name, family name) 



Inventor's signature Q ate 
Residence: 4 rue de Lille - F-54350 Mont St Martin (France) 

Citizenship: French 

PostOffice Address: 4 rue de Lille - F-54350 Mont St Martin (France) 



ull name of third joint inventor, if any: NOVEL-CATTIN Frederic 

(given name, family name) ~ ~~ " 

Inventor's signature Date JJ <Llc..JIdoA 

Residence: 1 bis, rue Mouillon - F-9250U Rueil Malmaison (France) 

Citizenship: French 
Post Office Address: 1 bis, rue Mouillon - F-92500 Rueil Malmaison (France) 

Full name of sole or first inventor: WALDER Andre 

(given name, family name) 

Inventor's signature Dat e 

Residence: 20 allee Bertrand Dauvin 

94240 L'Hay les Roses (France) Citizenship: French 

Post Office Address: 20 allee Bertrand Dauvin - 94240 L'Hay les Roses (France) 
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Full name of second joint inventor, if any: MARTIN Brigitte 

(given name, family name) 

Inventor's signature 



Residence: 63, rue Chemin de Putet 

69230 Saint Genis Laval (France) Citizenship: French 

Post Office Address: 63, rue Chemin de Putet - 69230 Saint Genis Laval (France) 
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COMBINED DECLARATION AND POWER OF ATTORNEY 



As a below named inventor, I hereby declare that 

My residence, post office address and citizenship are as stated below next to my name. 

I believe I am the original, first and sole inventor (if only one name is listed below) or an original, first 
and joint inventor (if plural names are listed below) of the subject matter which is claimed and for which 
a patent is sought on the invention entitled: 

Device for catalytic treatment of a motor vehicle engine exhaust gases 

the specification of which: (check one) 

REGULAR OR DESIGN APPLICATION 

is attached hereto. 



[ ] 
[ ] 

[x] 



was filed on _ 
amended on _ 



. as application Serial No. 
_ (if applicable). 



_ and was 



PCT FILED APPLICATION ENTERING NATIONAL STAGE 

was described and claimed in International application No. PCT/FR 00/01 787 filed 
on lune 27. 2000 and as amended on May 23, 2001 (if any). 



I hereby state that I have reviewed and understand the contents of the above-identified specification, including the claims, as 
amended by any amendment referred to above. 

I acknowledge the duty to disclose information which is material to patentability as defined in Title 37, Code of Federal 
Regulations, 1 1 .56. 

PRIORITY CLAIM 

I hereby claim foreign priority benefits under 35 USC 1 19 of any foreign application(s) for patent or inventor's certificate listed 
below and have also identified below any foreign application for patent or inventor's certificate having a filing date before that 
of the application on which priority is claimed. 

PRIOR FOREIGN APPLICATION(S) 



Country 


Application 
Number 


Date of Filing 
(day, month, year) 


Priority 
Claimed 


France 


99 08287 


29 JUNE 1999 


YES 











(Complete this part only if this is a continuing application.) 

I hereby claim the benefit under 35 USC 1 20 of any United States application(s) listed below and, insofar as the subject matter 
of each of the claims of this application is not disclosed in the prior United States application in the manner provided by the 
first paragraph of 35 USC 1 1 2, I acknowledge the duty to disclose information which is material to patentability as defined in 
Title 37 Code of Federal Regulations ' 1 .56 which became available between the filing date of the prior application and the 
national or PCT international filing date of this application: 



(Application Serial No.) 



(Filing Date) 



(Status-patented, pending, abandoned) 
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POWER OF ATTORNEY 



The undersigned hereby authorizes the U.S. attorney or agent named herein to accept and follow instructions from 

as to any action to be taken in the Patent and Trademark Office regarding this application 

without direct communication between the U.S. attorney or agent and the undersigned. In the event of a change in the persons 
from whom instructions may be taken, the U.S. attorney or agent named herein will be so notified by the undersigned. 

As a named inventor, I hereby appoint the registered patent attorneys represented by Customer No. 
J20Q4fiE=to prosecute this application and transact all business in the Patent and Trademark Office 
connected therewith, including: Robert J. PATCH, Reg. No. 17,355, Andrew J. PATCH, Reg. No. 
32,925, Robert F. HARGEST, Reg. No. 25,590, BenoTt CASTEL, Reg. No. 35,041, Thomas W. PERKINS, 
Reg. No. 33,027, Roland E. LONG, Jr., Reg. No. 41,949 and, Eric JENSEN, Reg. No. 37,855, c/o 
Y^UNG_&-T-H.QMESON, Second Floor. 745 South 2Jjd^e£t,^clingtQD,J/JigMa_222Q2. 

Address all telephone calls to Young & Thompson at 703/521-2297. Telefax: 703/685-0573. 

I hereby declare that all statements made herein of my own knowledge are true and that all statements 
made on information and belief are believed to be true; and further that these statements were made with 
the knowledge that willful false statements and the like so made are punishable by fine or imprisonment, 
or both under Section 1001 of Title 18 of the United States Code and that such willful false statements 
may jeopardize the validity of the application or any patent issued thereon. 

Full name of third joint inventor, if any: BOUTRIF Said 

(given name, family name) yf is\ 



Residence: 4 rue de Lille - F-. 1 



Inventor's signature 
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Citizenship: French 



Post Office Address: 4 rue de Lille - F-54350 Mont St Martin (France) 
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(given name, family name) 



Inventor's signature 



Date 



Residence: Ibis, rue Mouillon - F-92500 Rueil Malmaison (France) 



Citizenship: French 



Post Office Address: 1 bis, rue Mouillon - F-92500 Rueil Malmaison (France) 

Full name of sole or first inventor: WALDER Andre 

(given name, family name) 



Inventor's signature 



Date 



Residence: 20 allee Bertrand Dauvin 

94240 L'Hay les Roses (France) 



Citizenship: French 



Post Office Address: 20 allee Bertrand Dauvin - 94240 L'Hay les Roses (France) 
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Full name of second joint inventor, if any: MARTIN Brigitte 

(given name, family name) 
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69230 Saint Gem's Laval (France) Citizenship: French 
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As a below named inventor, I hereby declare that 

My residence, post office address and citizenship are as stated below next to my name. 

I believe I am the original, first and sole inventor (if only one name is listed below) or an original, first 
and joint inventor (if plural names are listed below) of the subject matter which is claimed and for which 
a patent is sought on the invention entitled: 

Device for catalytic treatment of a motor vehicle engine exhaust gases 

the specification of which: (check one) 

REGULAR OR DESIGN APPLICATION 

[ ] is attached hereto. 

[ ] was filed on as application Serial No. and was 

amended on (if applicable). 

PCT FILED APPLICATION ENTERING NATIONAL STAGE 

[ x ] was described and claimed in International application No. PCT/FR 00/01 787 filed 

on lune 27. 2000 and as amended on May 23. 2001 (if any). 

I hereby state that I have reviewed and understand the contents of the above-identified specification, including the claims, as 
amended by any amendment referred to above. 

I acknowledge the duty to disclose information which is material to patentability as defined in Title 37, Code of Federal 
Regulations, 1 1 .56. 

PRIORITY CLAIM 

I hereby claim foreign priority benefits under 35 USC 119 of any foreign application(s) for patent or inventor's certificate listed 
below and have also identified below any foreign application for patent or inventor's certificate having a filing date before that 
of the application on which priority is claimed. 



PRIOR FOREIGN APPLICATION(S) 



Country 


Application 
Number 


Date of Filing 
(day, month, year) 


Priority 
Claimed 


France 


99 08287 


29 JUNE 1999 


YES 











(Complete this part only if this is a continuing application.) 

I hereby claim the benefit under 35 USC 120 of any United States application(s) listed below and, insofar as the subject matter 
of each of the claims of this application is not disclosed in the prior United States application in the manner provided by the 
first paragraph of 35 USC 1 1 2, I acknowledge the duty to disclose information which is material to patentability as defined in 
Title 37 Code of Federal Regulations ' 1 .56 which became available between the filing date of the prior application and the 
national or PCT international filing date of this application: 



(Application Serial No.) 



(Filing Date) 



(Status-patented, pending, abandoned) 



POWER OF ATTORNEY 

The undersigned hereby authorizes the U.S. attorney or agent named herein to accept and follow instructions from 

as to any action to be taken in the Patent and Trademark Office regarding this application 

without direct communication between the U.S. attorney or agent and the undersigned. In the event of a change in the persons 
from whom instructions may be taken, the U.S. attorney or agent named herein will be so notified by the undersigned. 

As a named inventor, I hereby appoint the registered patent attorneys represented by Customer No 
000466 to prosecute this application and transact all business in the Patent and Trademark Office 
connected therewith, including: Robert J. PATCH, Reg. No. 17,355, Andrew J. PATCH Reg No 
32,925, Robert F. HARGEST, Reg. No. 25,590, BenoTt CASTEL, Reg. No. 35,041, Thomas w' PERKINS* 
Reg. No. 33,027, Roland E. LONG, Jr., Reg. No. 41,949 and, Eric JENSEN, Reg. No. 37 855 c/o 
YOUNG & THOMPSON, Second Floor, 745 South 23rd Street, Arlington, Virginia 22202. ' ' 

Address all telephone calls to Young & Thompson at 703/521-2297. Telefax: 703/685-0573. 

I hereby declare that all statements made herein of my own knowledge are true and that all statements 
made on information and belief are believed to be true; and further that these statements were made with 
the knowledge that willful false statements and the like so made are punishable by fine or imprisonment 
or both under Section 1001 of Title 18 of the United States Code and that such willful false statements 
may jeopardize the validity of the application or any patent issued thereon. 
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(given name, family name) 

Inventor's signature Date 

Residence: 4 rue de Lille - F-54350 Mont St Martin (France) 

Citizenship: French 
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